Polo-like kinase 1 inactivation following mitotic DNA damaging treatments is independent of ataxia telangiectasia mutated kinase.
Polo-like kinase 1 (Plk1) is an important regulator of several events during mitosis. Recent reports show that Plk1 is involved in both G2 and mitotic DNA damage checkpoints. Ataxia telangiectasia mutated kinase (ATM) is an important enzyme involved in G2 phase cell cycle arrest following interphase DNA damage, and inhibition of Plk1 by DNA damage during G2 occurs in an ATM-/ATM-Rad3-related kinase (ATR)-dependent fashion. However, it is unclear how Plk1 is regulated in response to M phase DNA damage. We found that treatment of mitotic cells with DNA damaging agents inhibits Plk1 activity primarily through dephosphorylation of Plk1, which occurred in both p53 wild-type and mutant cells. Inhibition of Plk1 is not prevented by caffeine pretreatment that inhibits ATM activity and also occurs in ATM mutant cell lines. Furthermore, ATM mutant cell lines, unlike wild-type cells, fail to arrest after mitotic DNA damaging treatments. The phosphatidylinositol 3-kinase (PI3K) inhibitor, LY294002, reduces Plk1 dephosphorylation following mitotic DNA damaging treatments, suggesting that the PI3K pathway may be involved in regulating Plk1 activity. Earlier studies showed that inhibition of Plk1 by G2 DNA damage occurs in an ATM-dependent fashion. Our results extend the previous studies by showing that ATM is not required for dephosphorylation and inhibition of Plk1 activity following mitotic DNA damage, and also suggest that Plk1 is not a principal regulator or mediator of the mitotic DNA damage response.